Sarcomatoid adenocarcinoma of ampulla of Vater is an extremely rare malignant neoplasm that displays both carcinomatous and sarcomatous component. A 58-year-old woman was admitted to our hospital under the suspicion of an ampulla of Vater cancer.
Introduction
Sarcomatoid adenocarcinomas are composed of the two cell populations, a sarcomatous component and a carcinomatous component. Among the sarcomatoid adenocarcinomas, sarcomatoid adenocarcinoma of ampulla of Vater is an extremely rare malignant neoplasm. We herein present a case of sarcomatoid adenocarcinoma of ampulla of Vater.
Case Report
A 58-year-old woman was admitted to our hospital under the suspicion of an ampulla of Vater cancer. Her medical history was non-specific, except diabetes. Routine laboratory data were all within the normal ranges. Serum alpha fetoprotein (AFP) and carbohydrate antigen 19-9 levels were 1.3 ng/ml (reference range < 8.1 ng/ml) and 495.8 U/ml (reference range < 35 IU/ml), respectively. Abdominal computed tomography from the local clinic showed dilatation of both intra-hepatic duct and common bile duct (CBD) with about 0.8 cm short segmental circumferential mural thickening with luminal narrowing of distal CBD (Fig. 1a, b) . Positron emission tomography (PET-CT) scan revealed a hypermetabolic mass in distal CBD (Fig. 1c) . Endoscopy performed our hospital demonstrated a bulging of ampulla and biopsy was performed (Fig. 1d) . A biopsy specimen revealed an adenocarcinoma, well differentiated in the background of tubulovillous adenom a . We p e r f o r m e d t h e p y l o r u s -p r e s e r v i n g pancreaticoduodenectomy.
Macroscopically, there was an ill-defined mass measuring 10 × 6 mm at the ampulla of Vater. Microscopically, the tumor was composed of adenocarcinoma component and sarcomatoid component (Fig. 2a, b) . The primary tumor invades duodenal wall. (T2) Microscopic lymph node metastases with adenocarcinoma cells were not seen in the regional lymph node. (N0) On immunohistochemistry, CK7, vimentin, EMA, and CK were expressed (Fig. 2c, d , e, f). Thus, a diagnosis of sarcomatoid adenocarcinoma of ampulla of Vater could be made. The patient's postoperative course was uneventful, except intra-abdominal abscess. She was discharged 49 days after the operation. Our patient has been living well without recurrence for 14 months after surgery.
Discussion
Sarcomatoid adenocarcinomas are extremely rare malignant neoplasms that display both malignant epithelial and stromal component [1] . These tumors have been found in the lungs, skin, thymus, and digestive tract [2] [3] [4] . They are also found in the gastrointestinal tract, but published reports about sarcomatoid adenocarcinoma of ampulla of Vater are rare. MEDLINE search revealed only three case report historically defined sarcomatoid adenocarcinoma of ampulla of Vater cases reported in the literature from 1997 to the present [5] [6] [7] . And the first report was described by Kench in 1997 (Table 1) .
In our present case, the biopsy specimen from the endoscopy of the upper gastrointestinal tract showed that the lesion was an adenocarcinoma, well differentiated in the background of tubulovillous adenoma. But at postoperative biopsy, the tumor was composed of adenocarcinoma component and sarcomatoid component, microscopically. The tumor was finally diagnosed as sarcomatoid carcinoma, since the immunohistochemical analysis was positive for carcinomatous elements (keratin, EMA, and CA 19-9) and sarcomatous elements (vimetin and SMA). For a conventional microscopic diagnosis, the presence of a transitional zone and genuine sarcomatous components are key points [1] . Table 1 shows the characteristics of our case and the three previously reported cases of sarcomatoid carcinoma of ampulla of Vater. The age of the patients ranged from 46 to 70 years (mean 55). A surgical resection was performed in all cases.
There are many theories that have been proposed for the pathogenesis of sarcomatoid adenocarcinomas [8] . The first theory is that multipotential cells, such as stem cells, may become malignant and differentiate into the sarcomatoid and epithelial elements. The second is that two individual stem cells may independently and simultaneously undergo malignant transformation to thereafter become separate tumors (true sarcomatoid adenocarcinomas). The third is that cancer cells can cause anaplasia in immature cells, which have the characteristics of both epithelial and mesenchymal elements.
Previously reported cases of sarcomatoid carcinoma of ampulla of Vater and sarcomatoid carcinoma in other digestive organ have been reported with poor prognosis [5] [6] [7] 9] . Like the sarcomatoid adenocarcinoma of the Ampulla of Vater, it occurs rarely in the pancreas head and the prognosis is poor [10] . Majority of the malignant tumors of the duodenum were treated by the pancreatoduodenectomy with regional lymph node dissection. In this case, pylous-preserving pancreatoduodenectomy and a resection of the para-aortic lymph nodes were performed. Some cases of the primary duodenal adenocarcinoma have been treated with a chemotherapy has been reported [11] . But the current patient received no adjuvant chemotherapy because of the non-advanced status of disease. 5-Fluorouracil has been used for more than 40 years for the treatment of diverse tumors and it remains a standard first-line chemotherapy for gastrointestinal cancers (adenocarcinoma). However, the efficacy of chemotherapy for duodenal cancer still remains unclear. More cases must therefore be observed to establish the optimal treatment for sarcomatoid carcinoma of ampulla of Vater. Fig. 1 a, b Initial abdominal computed tomography scan showed dilatation of both IHD & CBD with about 0.8 cm short segmental circumferential mural thickening with luminal narrowing of distal CBD (arrow). c Positron emission tomography scan revealed an hypermetabolic mass in distal CBD (arrow) 
Conclusion
This is the first report of sarcomatoid adenocarcinoma of ampulla of Vater in Korea. As the sarcomatoid adenocarcinoma of ampulla of Vater demonstrates highly aggressive behavior and the efficacy of other modalities of treatment is currently unclear, radical surgery and short-term follow-up are recommended.
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